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Abstract: The Boolean matrix is used to analyze t he judgement matrix in this paper. The number of interaction ob
servations in detecting and lo cating gross errors, the max imum number of detectable g ross er rors in the observations,
and the max imum number of locatable gross errors in the observations in a surveying system are formulated. The test
indicates that t he current methods of detect ing g ross errors, i. e. iteration data snooping and iteration method w ith
var iable weights, can t w holly correctly locate the g ross err ors if t he gross errors arise simultaneously and observa
tions are interaction for locating gross erro rs. The solutions of the experiments verify the effectiveness and superiority
of w hich the judgement matrix and the Boolean matrix ar e used to analyze the co rrelation of multiple detectable and
locatable gr oss errors.
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F ig. 1  Braced quadrilateral
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Tab. 1  Coordinates of braced quadrilateral
A B C D E F
X / m 8 660 0 2 140 10 032 12 172 3 512
Y / m 5 000 0 9 273 13 548 22 822 17 822
??? L 2, L 3, L 5, L 6, L 8, L 11, L 13, L 14?
?? L 15???????? Lt , ??? L 1, L 4,
L 7, L 9, L 10? L 12???????? Lr ,???
??? J ??? 2, ??????? J??? 3?
??? 2?? 3???????, ?????:
? 2  ?????????? J
Tab. 2  Judgement matrix J of braced quadrilateral
Lr
Lt
2 3 5 6 8 11 13 14 15
1 - 2. 5- 3. 7- 1. 1 1. 1 0 0 0 0 0
4 - 1 - 1 - 1 0 0 0 0 0 0
7 2. 5 3. 7 1. 1- 2. 1 0 0 0 0 0
9 0 0 0 0- 1. 2 0. 9 1. 1- 2. 2 0
10 0 0 0 0 1. 2- 1. 9- 1. 1 2. 2 0
12 0 0 0 0 - 1 0 - 1 - 1 0
? 3 ?????????? J
Tab. 3 Boolean matrix J of braced quadrilateral
Lr
Lt
2 3 5 6 8 11 13 14 15
1 1 1 1 1 0 0 0 0 0
4 1 1 1 0 0 0 0 0 0
7 1 1 1 1 0 0 0 0 0
9 0 0 0 0 1 1 1 1 0
10 0 0 0 0 1 1 1 1 0
12 0 0 0 0 1 0 1 1 0
j 3 3 3 2 3 2 3 3 0
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Tab. 4 Results of judged gross errors by the iteration data snooping and the iteration methods with variable weights
?
? ?? ??
?? ?? ?? ? ?? ?? ?
???? ???? ???? ???? ???? ????
L 1= 12. 1, L6= 10. 3 L 7 L 1, L 6, L 7 L 7 L 1, L6 , L 7
1 L 1= 12. 1, L7= 10. 3 L 7 L7 L 1 L 1, L 7 L 1, L 7
L 7= 12. 1, L6= 10. 3 L 7 L7 L 6 L 7 L 7 L 6
L 9= 10. 9, L10= 17. 2 L 10 L 10 L 9 L9 , L 10 L9 , L 10
2 L 9= 10. 9, L11= 17. 2 L 10 L 9, L10, L 11 L 10 L 9, L 10, L 11
L 10= 10. 9, L 11= 17.2 L 11 L 11 L 10 L 10 , L 11 L 10 , L 11
L 2= 12. 6, L3= 15. 5 L 3 L3 L 2 L 2, L 3 L 2, L 3
L 2= 12. 6, L4= 15. 5 L 5 L 2, L 4, L 5 L 5 L 2, L4 , L 5
3
L 2= 12. 6, L5= 15. 5 L 5 L5 L 2 L 2, L 5 L 2, L 5
L 3= 12. 6, L4= 15. 5 L 5 L 3, L 4, L 5 L 2, L 5 L 2, L 3, L4 , L 5
L 3= 12. 6, L5= 15. 5 L 2 L 2, L 3, L 5 L 2, L 5 L 5 L2 , L 3
L 4= 12. 6, L5= 15. 5 L 4 L4 L 5 L 4, L 5 L 4, L 5
L 8= - 8.7, L 12= - 13. 1 L 12 L 12 L 8 L8 , L 12 L8 , L 12
L 8= - 8.7, L 13= - 13. 1 L 12 L 8, L12, L 13 L 12 L 8, L 12, L 13
4
L 8= - 8.7, L 14= - 13. 1 L 14 L 14 L 8 L 8 L 8 L 14
L 12= - 8. 7, L 13= - 13. 1 L 13 L 13 L 12 L 12 , L 13 L 12 , L 13
L 12= - 8. 7, L 14= - 13. 1 L 8 L 8, L12, L 14 L 8 L 8, L 12, L 14
L 13= - 8. 7, L 14= - 13. 1 L 8 L 8, L13, L 14 L 8 L 8, L 13, L 14
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